Abstract. In this paper, we mainly discuss the Turing-computable of the Solution operation of Hirota Equation. Firstly, we prove the existence and uniqueness of the solution operator of equation by principle of contraction mapping, and acclaim that its local solution is Turing-Computable in use of TTE theory. By computable functions constructing, we extend the solution from the internal to the entire space. Then the solution of this equation is Turing-computable. The result enlarges the application in computing differential equations on digital computers.
Introduction
Differential equation is an important mathematical model of real problems, but not all have good properties of solutions of differential equations. In reality, we are concerned about how the solution of this equation is calculated. As a result, the computability of solutions for operator becomes a key issue in the study. K.Weihrauch and N.Zhong [1] [2] have studied the computability of the solution operator of the wave equation and KDV equation. Dianchen Lu and others have studied the computability of the nonlinear Kawahara equation [3] . In this paper, we will study the initial problem of Hirota equation: 
whereα , β ( µ , γ ) are real (complex) constants and 0 αβ ≠ , u is complex valued function. Hirota Equation (1) is a typical model in mathematical physics, which encompasses the well-know nonlinear Schrödinger equation. Hasegawa and Kodama [4] [5] proposed (1) as a model for propagation of pulse in optical fiber.
The Cauchy problem of (1) changes as follows if
The structure of the article is that: In Part 2, we mainly introduce some basic definitions and lemmas a, which are relevant to the proof of Part3; In Part 3, we prove the main theorem of the paper mainly.
Preliminaries
Lemma1 [1] (type conversion) Let : 
We define a function :
as following:
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Main Result
From the problem (2), we establish a nonlinear map 
We assume that the initial value 0 , , ,
is computable sequence.
In following, we prove { } 
